Aquaporin expression in developing human teeth and selected orofacial tissues.
The aquaporin (AQP) family of membrane channel proteins function as selective pores through which water, glycerol, and other small solutes cross the cell plasma membrane. To date, 11 members of this transporter family, designated AQP0-10, have been cloned and characterized in humans. The AQPs are differentially expressed in temporospatial patterns, where different AQPs demonstrate distinct tissue distributions that may reflect differing cell membrane transport functions. The purpose of this study was to evaluate AQP expression in the developing human teeth by RT-PCR and Western blot analysis. To access the generality of AQP expression, selected other orofacial tissues were studied by RT-PCR. The presence of all eleven human AQPs was screened in each tissue by RT-PCR. Positive amplification products were verified by direct DNA sequencing. AQPs 1, 3, 4, 5, 6, and 10 were identified by RT-PCR in developing teeth, and AQP1, 3, 5, and 6 were confirmed by Western blot analysis. AQP 4 was not detected by Western blot analysis, and we were unable to test for the recently identified AQP10 due to unavailability of antibodies. AQPs detected in other orofacial tissues by RT-PCR included gingiva (AQP3, 7, 10); Meckel's cartilage (AQP1, 3, 4, 5, 6); submandibular gland (AQP1, 3, 4, 5, 6, 7); masseter muscle (AQP1, 3, 4, 7, 8, 9,10); and infrahyoid muscle (AQP1, 3, 4,10). These results demonstrate that multiple aquaporins are expressed in developing teeth and in selected orofacial tissues.